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(57) Abstract 

A stabilized liquid emulsifiable concentrate for an active sulfonyl or sulfamoylurea herbicide is described. The liquid delivery system 
in the concentrate includes a polar solvent capable of dissolving the active herbicide, and which does not promote proton exchange between 
the active and solvent, suitably gamma-butyrolactone, propylene glycol, acetonitrile, or propylene carbonate; optionally with a hydrophobic 
solvent; and a mixture of anionic and non-ionic surfactants. 


VJSDOC1D: <WO 9816102A1 J_> 


FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 


AL 

Albania 

ES 

Spain 

AM 

Armenia 

FI 

Finland 

AT 

Austria 

FR 

France 

AU 

Australia 

GA 

Gabon 

AZ 

Azerbaijan 

GB 

United Kingdom 

BA 

Bosnia and Herzegovina 

GE 

Georgia 

BB 

Barbados 

GH 

Ghana 

BE 

Belgium 

GN 

Guinea 

BF 

Burkina Faso 

GR 

Greece 

BG 

Bulgaria 

HU 

Hungary 

BJ 

Benin 

IE 

Ireland 

BR 

Brazil 

IL 

Israel 

BY 

Belarus 

IS 

Iceland 

CA 

Canada 

IT 

Italy 

CF 

Central African Republic 

JP 

Japan 

CG 

Congo 

KE 

Kenya 

CH 

Switzerland 

KG 

Kyrgyzstan 

CI 

C6te d'lvoire 

KP 

Democratic People's 

CM 

Cameroon 


Republic of Korea 

CN 

China 

KR 

Republic of Korea 

CU 

Cuba 

KZ 

Kazakstan 

CZ 

Czech Republic 

LC 

Saint Lucia 

DE 

Germany 

LI 

Liechtenstein 

DK 

Denmark 

LK 

Sri Lanka 

EE 

Estonia 

LR 

Liberia 


LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav 
Republic of Macedonia 

ML Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 

MX Mexico 

NE Niger 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 


SI 

Slovenia 

SK 

Slovakia 

SN 

Senegal 

sz 

Swaziland 

TD 

Chad 

TG 

Togo 

TJ 

Tajikistan 

TM 

Turkmenistan 

TR 

Turkey 

TT 

Trinidad and Tobago 

UA 

Ukraine 

UG 

Uganda 

us 

United States of America 

uz 

Uzbekistan 

VN 

Viet Nam 

YU 

Yugoslavia 

zw 

Zimbabwe 


WO 98/16102 


PCT/US97/18350 


1 


A STABTT.TZED T.TOTTTn EMULSXEIABLE CQMCEMIR& IE 
FOR A STTTiFONYL OT? .qTTT.FAMnvT.TT^ A , HERB XCXDE 

BACKGROT7ND OP TEfF, THTOi^jn^ 

l- Field of th<* Tm^r^j^n 

This invention relates to liquid delivery 
systems for active agricultural chemicals, and, more 
particularly, to a stabilized liquid emulsifiable 
concentrate for a sulfonyl or sulf amoylurea herbicide. 

2. Descrinl-.ion of rV, e Prior At-i- 

Sulfonyl or sulf amoylurea herbicides are very 
susceptible to hydrolysis in water or in admixture with 
other polar solvent which promote proton exchange between 
the active compound and the solvent. Accordingly, such 
compounds ordinarily are stored before application in the 
form of a solid delivery system only. However, it would 
be advantageous to provide a liquid delivery system for 
such compounds, preferably to provide a liquid 
emulsifiable concentrate which would be stable both 
during storage and when added to water to form a tank mix 
suitable for application to a plant site. 
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SUMMARY OF THE IffigaSXIQH 

A stabilized l iguid emulsifiable concentrate 
for a sulfonyl or sulf amoylurea herb±cide ±- ^ 
herein, which is stabilized during storage for an 
extended period of ti me and usable upon dilution in 
water, comprises, by weight, 

(a) about 0.1-50% of one or more sulfonyl or 
sulfamoylurea herbicides, optionally, 

(b) in admixture with about 20-50% of one or 
more diluent agchemicals, 

(O about 5-95% of a polar solvent selected 
from the group consisting of gamma -butyrolactone 
acetonitrile, propylene gl ycol and propylene 
and mixtures thereof, optionally, 

(d) about 1-90% of a hydrophobic solvent 
selected from the group consisting of vegetable oil 
castor oil, petroleum distillates, esters of c 6 -C 18 al k yl 

acetates, esters of r r* „ i_ 

ot C!-C 4 carboxylic acid and C 6 -C 

alcohols, c c -c le al ky l carbonates, c e -c„ diols, stericall y 
hindered C e -C„ N-al ky l pyrrolidones and a-c.-c. alky! 
derivatives thereof, and limonene . Md mixtures 
and 

(e) about 5-35% of a mixture of anionic and 
nonaonic surfactants, and, optionally, 

(f ) a buffering agent to provide a pH of about 
4-8 upon addition of the concentrate to water in a 
dilution ratio of about l:io. 
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DETAI L E D DESCRIPTION ov tke T nvf.mt t n^j 

The active agricultural chemical in the present 
invention is a sulfonyl or sulf amoylurea having the 
general formula : 

X— (N) n — S0 2 — N- c_N— Y 

R 3 Ri O R 2 

where X is a substituted aromatic/heterocyclic moiety 

or an electron withdrawing group e.g. a substituted 
sulfonamyl group; 

Y is a heterocyclic moiety; 

R 1 /R 2 /R 3 is hydrogen or a lower alkyl group. 

Accordingly, when n = 0 the formula is a 
sulfonylurea, e.g. Metsulfuron® methyl (duPont) ; and when 
n = 1 the formula is a sulf amoylurea, e.g. 
Cyclosulf amuron® (American Cyanamid) . 

Both the sulfonyl and sulf amoylurea compounds 
have a labile sulfonamide bridge which is susceptible to 
hydrolysis in the presence of water or in admixture with 
another polar solvent. In this system, proton exchange 
is promoted between the solvent and the compound followed 
by reaction with water. 

Typical active agricultural compounds 
solubilized herein are shown below: 
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^\^CN(CH 3 ) 2 N -^ OCH 3 
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Sulfonylurea herbicides are effective at very 
low doses, i.e. at a rate of application of only grams 
per acre. However, it is important to avoid an overdose 
during use. For this reason, sulfonylureas generally are 
used in combination with a diluent agchemical in an 
amount of about 20-50% by weight of the concentrate. 
Such diluent agchemicals usually have broad spectrum 
activity at a dosage rate of lbs per acre. Another 
advantage of using diluent agchemicals in the concentrate 
is that while sulfonylureas are available commercially 
only as solids, the diluent agchemical can be obtained in 
liquid form, e.g. as an emulsifiable concentrate. 
Accordingly, their admixture will provide a diluted 
liquid premix of the active for transport and use in 
preparing the stabilized liquid emulsifiable concentrate 
of the invention. 

Some examples of diluent agchemicals for use 
herein include : 

(1) Phenoxy compounds: 

e.g. phenoxy acetates (MCPA esters), phenoxy 
propionates, and phenoxy butyrates (MCPB esters); 

(2) Benzoates (e.g. Dicamba) ,- 

(3) Chloroacetamide/chloroacetanilides (e.g. Alachlor, 
Acetachlor, and Metolachlor) ; 

(4) Triazine derivatives (e.g. Metrubuzin) , Triazinone 
(e.g. Metamitron) ; 

(5) Carbanilates (e.g. Phenmedipharm) ; 

(6) Thiocarbamates (e.g. Thibencarb) ; and 

(7) Phenylurea (e.g. Linuron and Diuron) . 
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The liquid delivery system in the stabilized 
liquid emulsifiable concentrate of the invention includes 
a polar solvent, such as gamma -butyrolactone , propylene 
glycol or propylene carbonate, or mixtures thereof, 
preferably gamma - butyrolactone . These polar solvent 
compounds are capable of dissolving the sulfonylurea 
without catalyzing proton exchange between the solvent 
and active, which would result in an undesired hydrolysis 
in the presence of water. Suitably the polar solvent is 
present in the concentrate in an amount of about 5-95% by 
weight of the concentrate. Optionally, about 1-90% by 
weight of a hydrophobic solvent may be included in the 
solvent delivery system to enhance the advantageous 
characteristics of the stabilized concentrate. 

The presence in these solvent components, in 
combination with a mixture of anionic and nonionic 
surfactants, provides an advantageous liquid delivery 
system for the agchemicals . Such system provides a 
suitable emulsifiable concentrate for the active which 
will form a stable emulsion upon addition to water. 

Optionally, a buffering agent may be included 
therein to provide a pH of about 4-8 upon addition of the 
concentrate to water in a dilution ratio of about 
1:10. 

The system of the invention also may be formed 
from a twin pack comprising, (a) a liquid solution of 
about 0.1-95% by weight of the active sulfonylurea 
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compound and about 5-99.9% by weight of the polar 
solvent, and (b) a mixture of anionic and non- ionic 
surfactants, and optional hydrophobic solvent, diluent 
agchemical and buffering agent. The twin pack may be 
admixed before use and then diluted with water to provide 
the desired liquid delivery system of the invention as a 
suitable tank mix. 

Representative formulations of the invention 
are shown in Table 1. Related comparative formulations 
are presented as Comparative Examples D and E. Table 2 
shows the stability data for these examples. The 
standard for a stabilized delivery system is considered a 
half -life, t M< at ambient conditions, of at least 2 years. 
Invention Examples A through C, accordingly, demonstrate 
a half -life of 2-5 years, (estimated) whereas Comparative 
Examples D and E have a t H of only 8 months to 1 year. 
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Table 3 shows the extent of stabiliity of 
solutions of active with individual polar solvents. 
Excellent stability was achieved when formulating the 
active with gamma - but yrolact one, acetonitrile or 
propylene carbonate, whereas the active decomposed 
rapidly in pyrrolidone solvents. Accordingly, the active 
may be stored in suitable polar solvents, e.g. gamma - 
butyro lac tone, before admixture with the other 
ingredients of the emulsifiable concentrate. 

While the invention has been described with 
particular reference to certain embodiments thereof, it 
will be understood that changes and modifications may be 
made which are within the skill of the art. Accordingly, 
it is intended to be bound only by the following claims, 
in which: 
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WHAT IS CLAIMED IS: 


1. A liquid emulsifiable concentrate of an 
active agricultural chemical which is stabilized during 
storage for an extended period of time, and usable upon 
dilution in water, comprising, by weight, 

(a) about 0.1-50% of one or more free sulfonyl 
or sulfamoylurea herbicides, which are ordinarily 
susceptible to hydrolysis in liquid formulations, 
optionally, 

(b) in admixture with about 20-50% of one or 
more diluent agchemicals, 

<c) about 5-95% of a polar solvent selected 
from the group consisting of gamma-butyrolactone, 
propylene glycol, propylene carbonate and acetonitrile, 
and mixtures thereof , 

(d) optionally, about 1-90% of a hydrophobic 
solvent selected from the group consisting of vegetable 
oil, castor oil, petroleum distillates, esters of C 6 -C 18 
alkyl acetates, esters of C^-C* carboxylic acid and C 6 -c 18 
alcohols, C 6 -C 18 alkyl carbonates, C 6 -C 18 diols, sterically 
hindered C 6 -C 18 N-alkyl pyrrolidones and a-C^ alkyl 
derivatives thereof, and limonene, and mixtures thereof, 

(e) about 5-35% of a mixture of anionic and 
non-ionic surfactants, and, 

(f) optionally, a buffering agent to provide a 
pH of about 4-8 upon addition to water in a dilution 
ratio of about 1:10. 
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2 . A concentrate according to claim 1 wherein 
said active is a sulfonylurea. 


3. A concentrate according to claim 1 wherein 
said active is a sulfamoylurea. 

4 . A concentrate according to claim 1 wherein 
said diluent agchemical is present. 

5. A concentrate according to claim 1 wherein 
the diluent agchemical is a phenoxy acid ester or 
derivative thereof, a substituted benzoate ester or 
derivative thereof, a chloroacetamide or 
chloroacetanilide, a triazine, a carbanilate, a thio 
carbamate, or a phenylurea. 

6 . A concentrate according to claim 1 wherein 
said hydrophobic solvent is present . 

7 . A concentrate according to claim 1 wherein 
said buffering agent is present . 
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8. A concentrate according to claim 1 wherein 
said polar solvent is gamma-butyrolactone . 

9. A stable emulsifiable agricultural liquid 
delivery solution comprising about 0.1-95% by wt . of a 
sulfonyl or sulf amoylurea herbicide and about 5-99.9% of 
a polar solvent selected from the group consisting of 
gamma-butyrolactone, acetonitrile, propylene carbonate 
and propylene glycol, and, optionally, 5-35% of a mixture 
of anionic and non- ionic surfactants. 

10. A solution according to claim 9 wherein 
said solvent is gamma-butyrolactone. 

11. A twin pack formulation comprising (a) the 
solution of claim 8, and (b) a composition comprising a 
mixture of anionic and non- ionic surfactants, optionally 
with (1) one or more diluent agchemicals, and/or (2) a 
hydrophobic solvent, and/or (3) water. 

12. A twin pack according to claim 11 wherein a 
diluent agchemical is present. 
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13 • A twin pack 
the hydrophobic solvent is 

14 . A twin pack 
water is present. 
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according to claim 12 wherein 
present . 

according to claim 13 wherein 
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